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INTRODUCTION

The purpose of this study is to identify possible 
hydrocarbon source rocks in the Eagle Basin of Northwestern 
Colorado (plate 1) and evaluate their thermal maturity. The 
study area is roughly defined by the Gore Range to the east, the 
Sawatch Range and McClure Pass to the south, the Grand Hogback to 
the west, and the Williams Fork Mountains to the north. Samples 
were obtained from rocks ranging in age from Pennsylvanian 
through Cretaceous over the greater part of the study area 
(fig. 1). However, large tracts of the study area, such as the 
White River uplift, are devoid of these rocks, or are covered by 
alluvium or vegetation.

This paper contains the analytical data on 112 samples 
collected from the study area. The data are being interpreted at 
this time, and the interpretations will be presented in a 
forthcoming paper. Table 1 lists the formation name, age, 
location and lithology for each sample, as well as the mean 
random vitrinite reflectance (Rm) and Rock-Eval pyrolysis 
geochemistry data. Vitrinite reflectance analyses were performed 
on all samples to determine the level of thermal maturation. 
Table 1 contains the Rm values, the sample population (number of 
vitrinite reflectance measurements per sample), and the standard 
deviation for each sample. The quality of each sample can be 
judged by the size of the sample population and the standard 
deviation; the larger the sample population and the lower the 
standard deviation, the better quality of sample. Total organic 
carbon (TOC), a measure of present-day source-rock richness, was 
determined on all samples using Rock-Eval pyrolysis. This 
technique also provided additional data on each sample, such as 
Tmax, hydrogen index, oxygen index, production index, values for 
the SI, S2, and S3 peaks and other data.

All samples are from the outcrop. Dark gray or black 
mudstones, fine-grained sandstones, shales, and gypsum were 
collected where possible, after digging into the outcrop to 
obtain relatively fresh, unweathered samples.
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Figure 1.--Pennsylvanian to Cretaceous stratigraphy of the Eagle 
Basin, Northwestern Colorado. The Colorado Group, 
(locally mapped as a separate unit in the Eagle basin) 
includes all of the Cretaceous units in the study 
area, hence is not shown in the strati graphic column.
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2G 

5.81
6 

U
S
 

88W 
Pitkin 

Mudstone 
2H 

0.57

0.89 
40 

0.06 
490 

17 
63

0.71 
102 

0.06 
445 

206 
5

0.75 
49 

0.07 
450 

80 
33

0.00 
0.00 

225.8 
0.00

0.04 
1.04 

177.5 
0.53

0.17 
0.04 

237.8 
0.09

0.08 
0.30 

0.26
11.9 

0.34 
35.2

0.46 
0.19 

2.42

ABBREVIATIONS 
USED: 

Sec.--Sect ion 
T.  Township 
R. Range
TOC 

(wt. 
%) Total 

Organic 
Carbon 

(weight 
percent). 

Rm 
(%)  Mean 

random 
vitrinite 

reflectance 
(percent). 

N Sample 
population. 

 Standard 
deviation.

Tmax Temperature 
at 

which 
maximum yield 

of 
hydrocarbons 

occurs 
during 

the 
pyrolysis 

of 
organic 

matter. 
HI Hydrogen 

Index S2 divided 
by 

organic 
carbon. 

0
1
 
 
Oxygen 

Index S3 divided 
by 

organic 
carbon. 

PI Production 
Index~Sl/(Sl+S2). 

PC pyrolyzed 
carbon weight 

percent 
of 

recoverable 
carbon 

after 
pyrolysis.

51 Integral 
of 

first 
peak existing 

hydrocarbons 
volatized 

at 
250°C 

for 
5 

minutes.
52 Integral 

of 
second 

peak hydrocarbons 
produced 

by 
pyrolysis 

of 
solid 

organic 
matter 

(kerogen) 
from 

250° 
to 

550°C.
53 Integral 

of 
third 

peak C02 
produced 

by 
pyrolysis 

of 
kerogen 

from 
250° 

to 
390°C.


